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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve heat stability of the bits which are written, to 
reduce medium noise, and, therethrough, to enable highly reliable recording of high 
density by providing at least an exchange layer structure and a magnetic layer 
disposed thereon and composing the exchange layer structure of a ferromagnetic layer 
and a non-magnetic binding layer which Is disposed upon the ferromagnetic layer and 
under the magnetic layer. 

SOLUTION: The ferromagnetic layer 7 and the non-tnagnetic binding layer 8 constitute 
the exchange layer structure. Thereupon, the magnetic layer 9 Is laminated. In addition, 
a non-tnagnetic substrate 1, a first seed layer 2, an NiP layer 3, a second seed layer 4, 
a substrate layer 5, a non-magnetic intermediate layer 6, a protective layer 10 and a 
lubricating layer 11 are laminated in the order of sign. The ferromagnetic layer 7 is 
composed of Co, Ni, Fe, Co-alloy, Ni-alloy and Fe-alloy, etc., the non-magnetic layer 8 
is composed of Ru, Rh, Ir, Ru-alloy, Rh-alloy and Ir-alloy, etc., and the magnetic layer 9 
is composed of Co or Co-alloy, etc^ which includes CoCrTa, CoCrPt, CoCrPt-M. 
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Ru«CDlKP*^*^0. 4~ 1. 0 nm®teHF'5'e*-& 

to 0 4 9) 01 itt, N i pum^tsnttA 1 S«± 

t-HT&S. [^H'f, filEttttiaaftM (emu/cc) , 

mmtm^H (oe) *^-r. mmt. s«tcieti*® 

B 1<DC oC r P t B^CDKffTjtS nmT$)D, RuB 
©KiPA^O. 8 nmTa&O, SS*^C)S^i:&05S2 <7)C 
o C r P t B«©IKIP*<2 0 nmT»-5«-&*5^-r. 
[0 0 5 0] i65V»afiS#-CttS¥ffie^JiiS 

r p t BJicDaaifl:*<*tcsgswtiMU^ipn?*-5fc«e># 

r P t BS<D»JS^:fjHc inn 

{cttn 1 <Dc o c r p t BMcommcom'pxit^mijH 

c©«il>*Pf5J;5*cJiftfiK®fieffl*t.iJliTafe-5. CoC 
r P tmmm<Dm-^, ^#«3iSC r^=fr«BLtX/X 

[0 0 5 1] 01 2«, N i P*im*^tlfcA 1»«± 
ffiBSSCoC r P t BSdtRue-e^i-fStSnitSO 

(DC o C r P t B^fiSS^*^iStte.n>ha^BBgi!«ft:<0 

(emu/cc) . mmitm^H (Oe) ^S^T. 1^0 
tt. SSl-ifftJ:&©miSLC^^2<DCoC r P t BS<D 
mj¥*^*>* 6 nmrfeO. -#±om3®CoC r P t 
B@(D)KJP*i2 0 nmT&O. H 1 &(y^m2 «C o C r 
P t BSOWC0RugRrX^2Rt^ll3<DCoC r P t 
Be(©PB^ORua©)KP***-«rO. 8 nm-Ci&-5«-&S; 
^■r. fiS{bMttJSSIfH*<H= 5 0 OOifiiaT 

<STb. mi~^3(DCoC r P t B@Oti-m*^«fiai 
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\t, K*<D»2K)CoC r P t BgTd&-5Blffitt*^ia! 
li, :int±, *4'<D^2(75CoC r P t BBAi, 20© 

05 T. gPBlffiSf^ffl«. ^tfO^ZWCoC r P t BSW 
ffiJiC^Hc J;0 5 0 OOeilSI/n <St/»ftai^ 

-c«, -sTro^ 1 o c r p t BmtmitKm^m 

iSb. 1 0 0 0 O e Tfi. — S±®^3©CoCt 
P t BS©lK{k©i5»-*<Se^nTlri/j:l>, ff*L<«. 
10 — ST®m 1 (DC o C t P t B«(DSa{tKtett, k'-i- h 

p^<DmMmztt^Tis.^m^-umz.^^^X'\tf£<. z. 

tlti^iJ^tS— ST<Dm 1 (DC o C r P t BS<DJK»&Z/ 
•5;^i3-:3<D^lSttS<£Wt--5aMteSii«fr«. 

15 ^mztjit^^m-<Dm.m\t mm m^^-r^mn.Bmm 

20 JK^tS&!«»:(Dffll5iiScj««^M^?*?t^4^ (SNR) Si 

s o/Nm«. mn^n^iz=!^m^ti^. seot, mil 

jS!«#:SNRS i s o/Nmtggtt;^£M^(Cib.5. t'-;/ h 
X^-U-h (BER : t*>y hKO*) iSTT* ^1 

25 CO 0 5 2] 01 3tt, N i A 1 j&«^^|!$tlfc:tf7X« 

RuB-tr^i-gi^n;tCoC r P t B*^^?ic-S2 
t3<DftiS^^nfc^mttS:*i|Stte.tlfciami2Sli««:(D 

(emu/cc) . «li*««|fH (Oe) z:<D 
30 SS{CifiVi:&(DC o C r P t B»(DlKfbtt> fiS5^ 

H*iH = 0 O e C^c^WtCRef 

[0 0 5 3] 014tt. N i A 1 
ffi±tC, ±f3i:(^<i<D;^teT-CoC r P t BA^>E>tSi^m 

35 S:. 01 3C*f 2^(Dft)^^$nfc^fiSttM^&W-r-5 
ffi«IH©ttE<t <Dia rtlKftfflilS .h JttSs LTS^-r 0T 
01 44^, mmtmitM (emu/cc) , «fft«JSSI^ 
H (Oe) ^^-r. 0 1 3 tr^f iSl*3ait;ffi^«*^T- 

40 ttiStt««s-c*-r. 01 4-ctt, fisatBst::s0^-rsM 

[0 0 5 4] 'N-y H*i2 0(D^SSttH^Wr-5m^ta& 

50 <DSa^ESS|E«:t^«/j:4*ttS:Wt--5<!:*tC. Mtrr6]± 
7 - . 2003 12 01 16:35 




[0 0 5 5] 01 5«, z-zxD^miimRris-zxD^m 

vxm-tmx'$>^. ^m'p. mmt2 o 7 k f c i b*-y 
hX'(^n^m^<r>mnmm (dB) . i^mimm (s) 

C o C r P t Bg*Wr sa^iBSJ««J©7*-5'. 9^ 

«MIP*n 0 nmWTffliJcDlgKDCoC r P t BBt. 
MiP*^0. 8 nmcDRugi, MiP*^4 nm®±ffli]CD^ 
2«CoCr P t BS7!)^^^t-5JSmtHSi«#:cD7'-^'. 
□EP«IKJP*< 1 0 nm(DTfi!l®m IWCoCrPtBg 
mmA^O. 8 nmCD^ 1 CORuSi:. nm 
(D*tf3(OB2cDCoC r P t B«t> IKPd^O. 8 nm 
©m2©RuSi:. K;P*^4 nmOJiffldomsroCoC 
r P t BS*^e>&-5lK^I3&«fl:©7'-^'**4rS^f . 

V^TiBI^ Ltc^mt} H c ^^T* 0 2 7 0 0 O 

0 1 Sj&^^fctj***^;^!^ 2t3©^JjSttB 

[0 0 5 6] 01 6tt, 2 0©ftie^*nfc^a3ittli$r 

T^-rmx$,^, mm^ps mmtmitu (emu/c 

c) . ^ttttaH^H (Oe) T^-^'tiarxOS 
^j:SiaSO'C, 2 5'C&yt7 SIDtrotiTa^-r. ^tift 

[0057] 017 tt, 016 iZ^t^{t^^t^m% 

'p. mmitf^mtiHc (oe) . mmitm^^ntzum. 

("C) Sr^T. X, y=-l 5. 4 7 x + 4 0 1 9, 7JS: 
2.^:^{C*5ViT, y=Hc, x=fi*7?&-2.. ia«»cS* 
T-5fi^6a;'30^{bT*-5dHc/dT«, dHc/dT = 
1 5. 5 0e/"Ct?*t). m-®^fiSi4^<&Wf -SfiaimfB 

tB&i«{t<^f^a6<)/j: d H c /d TM« 1 6 ~ 1 7 O e /"C 

Tabs. se^T, 2-z>(Dm.m-^$nrcmm\im^m'r^ 

aEMIE®ttE«J<D3S:»^nfcdHc/dTffltt. ^IZjl5«ft 

[0 0 5 8] S18«. 2 0<D!^ai4^Ry^3-:30^J^ 
tt^Sr^tf -SfiSmiB&ME^^fCiJtt-S P W 5 0 fflW^fiStt 

flaimte&!«*C*3ttSPW5 0MW^attg<OW56B:?^ 

i^i^tt?¥tt<tH:«55bT^-r0T-ss. i^stf, stmt 
PW5 0M (ns) . mmtmiitm<DmmRzsi^mm 
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(nm) Sr^T. I^BIfriJ^^T. ♦En«¥-«^8lttH 

0 1 5(Dx-^$::Ri!6fc«-&i:l^i;T*-5, 01 8T 

-iS'ti. m-<o3Sfistte^&^-rsfis^iBgij«ff(^)5"-^ 

15 tit^-r^ii. MJ?lC*tLTPW5 0«*tfeSOfCfe/jN 
[0 0 5 9] SEoT. !»«^^®JiJPfC^^i»^2=*-<Slft 

20 is^txs*ie>Ta&D. m-cD^fisttg*#-r-5^^fBtt 
mmz]t^vxiscm^ntcm^i!im<*^sNRs i s o/ 

Nm*i»?.n-5c:tAi5)fc, cn^mti^fx^^^. z-o 

■r-5J8§tffiS««{*:Offl5tai[aEfl:SNRS i o s/Nm 
2 ■^©SiffiSttSdiUSig 1;m r (5 «ISr«-r-5«^tC||^T 

€r«.. X, 3o©3S«&iK^$nfcaijan4Ji*#-rsisaE^ 

30 >t^©ll2«^fiatt«©IKiP®?a*^, ±ffliJCDm3 0^SStt 

2-3(DS<DMJ?®»S©*a*^*3-B:«, 2-3® 
[0 0 6 0] 01 9tt. MSiiStJSEfl^SNRS i s o/N 

mcDw^Mj?fe??tt*5^-r0T*s. 1^0+. mmm. 

jtSE!*^: S N R S i s o/Nm»^fbAS i s o/Nm 

(dB) , mmmimkM<ry^^ww (nm) *^-r. 

0 1 9*»^t)*D*^SJ;'5fCv <g;l>M r fiiii^WT-S) 2 0 
tC. 1#{rA»^cMj£»[j«#:SNRS i s o/Nm*<«jB9 

[0 0 6 1] iStta«iti^«)'>;Jc< tfc 

50 \-:>(DmmMi)\ sv^»c*6®L,T*3 0^fiSttiK^^n 
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m*^2 3 a t %iJC±cOC r^Wa^*LTC r^WS*^ 

*S0ij-e«T<Bijo^7!)^ ^ oM^Ti^jT^ ^ (DT% 

S N R SeJcSf -5 CI t fjS. 

[0 0 6 2] 2ti:^?g(C;^C^mMtBS^a«^<©m3^JS0tJ 

^^m\3Lm(Dm<t:^f^tmRw-niiti^j:o[z. m^m 
mjt<Dmmsmittmm<Dm=s:u r a t-r-si. Mrs 

= 2 (Mr , e ,-Mr , 6 j) *SIS-r««f«<i:;&t> 

[0 0 6 4] mn.^mmmt. i^^n<Dmn.ms.ipm^ 
moiwzmf ^nrc^m^m^m^Mizm^itmeniih 

^50. 4~1. 0 nm(0)KffS:Wr-5«lfiKibTfeS:Vi. 
X, C©#fiSttiK^Stt. Ru. Rh. Ir. Cu. C 

*^ e> -5 « ^rg t L T ^) A 1. i , 
[0 0 6 5] a«fBgt«fli:lC*5ViT, MSajSSttS^itf^ 
Co. Fe. Ni. CoCrTa, C 
oCrPt, CoC T P t -Mf)^'oU^^)\^—-yf)'>ibm 
iR-^tltz^i^/i^^fiO. M=B. Cu, Mo, Nb, T 

[0 0 6 6] m^fasm»<Dm3mmm\z^tni. mm 

t^lK^^tt«^&&cmiiSE<«#:SNRS i s o/Nm* 



[0 0 6 7] SIC. ieSMtBgij«ft^«m3||M0iJ(CJ:n 

¥fT^c{Sfk©tt8Sc<^fiS14SA^^;^£SamtB^ttE^*itb-t 
■St. 'h^UdHc/dTm^n?>Ct^^X^^. 

[0 0 6 8] X. mi 6 Rum 1 7 fc*-r*p#x-^# 

10 tt. ii!«J-l 0~1 5 0'C©^HfC*5UT+iJ-^<, J. 

[0 0 6 9] :k\z. :^f^m\zfjii>m»:^m(D-mmmt: 
«iiJS0ij^fflv>'T. ±t3ismfBgi«K{^c©i^i6fi»j<ov»-rn 

15 A^tC?:*bTlf«*fiS^M{ClB^-r^, 

[0 0 7 0] sft:Mtcti. mm^mm.m\zmm.^Bm^ 

[0 0 7 1] ;kiz. :^^miztji^mm.mmmi^mm:^m 
25 10 0 7 2-i ±mm.^^mm{^<r>^^-rtiib^o)mmm^m 

^m\t. Tmm^(omo)mtitm-^tm^^(ox% c<d 
^oti.m\'^4m\im'^m^i^~\zmm-r^ c t^^M* l 
30 ^i6Stts^^^iEb<5!^-r^:tJ6Jc«. mm 

-r^mmo^m'h^^mz^n^^x-siL'Dxm^^^u'^^ 

[0 0 7 3] ^cn-e. m%$immii^<nmm:^m(D^mm 
mx'\t, m^mmi^i^t:m0s.-r^^m^mmm\zm^ 

^'^\zm<xi^-um(D!$.^^-5jmt-r^'fy^^x'$>^. 

40 [0 0 7 41 7,ny^V>if^mf'^tc^^Xh. min 

iinmLi,^. ^^mmi^<D^fi^i^^\z^^t. z.(D^v 
u^^\zm\>^m<Di^-r£i$.&^9im-r^iz\t. 

'J>yaift*0. 3 5 nm/sJ&lTfwSlJe-r-SCltAW 

45 *LVict*««g^$nrc. 

[0 0 7 5] X. X/l5'^'J>y^cO:tfXJE*«iSf ^-5 
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[0 0 7 6] XA-y^U >y<0^<75*1SmS*)S 

0 o~3 0 o*cco*SH('3fc:^)tt*^c:t*W*bt> 

[0 0 7 7] 0 2 0 «, fiS»tB&!«{*:S3t:^j*(^**]!iS 
lS,C/ttS5:®X/ty^"J >;75^-\'>A*5 2 - 1 ~5 2 - 

7'-c>^/T>n-X'C>i'^H5 ofc^^^n, mm. 

[0 0 7 8] Jtr, «ffi«P-7^^'>i^/T>0-x-< 

T^ai 0 o~3 0 orcDS^ia^j-jnu^sn-s, 
X/t^y^^J yif'^^y/^s 2 - 1~5 2 -sfcjcoai^ 
DC;^/t-;/^"J ^i^difrfcn. »«±{rtt)K»*M 0 n 
mCDN i A 1 mmA^2 0 nm(DC r MoTffiB> IK 

5 nm©CoC rtfir^^. IKff*^ 4 n m«) C o 
C r P t B^JKttW, JKJP*iO. 8 nm©R utm^lS 
-^m. mmiifi4 nm©C o C r P t BSSffittS. 
0. 8 nm©Ru#lKti^-&S, CoCrPtBOHtg 

[0 0 7 9] XAy^'U>^^-V>n5 2- 1~5 2- 
9 I^©:«;;^JE«. mSmTo T rizWtM^n^. X, X 
/1-y^U>^^V>A*5 2-5. 5 2-7 tCt5lt^X/t 
•yiS"J >y3«Stt. *«J0. 3 5nm/se^Tt. ffi«X 

iim2 0JCXA-y:J"J><^^-V>A*5 2-5. 5 2-7 

•5. 

[0 0 8 0] 02 1 miLmmtKom^m^mmm^ 

?¥tt*5^-r0Ta&*. I^S'I'. «Ett«ffl3j[&m:^ (mV 

pp) . ei«i«jitts©*2&iigp (nm) *5?-r. mm 

*fL.T{t^i&«#ii^T. OMR'S h*tcj;0##j^* 
[0 0 8 1] 02 2«. iS«&SNR©iaa!4fe#tt*^ 



-r0T*-5. mm'i', mmtmm&sNR (ds) . « 

ttttX/'?-;/5"J>^^B#©»^fSS ("C) ?&^-r. 

5.t)^5A^-5J;-5t3. »Sta«7:/WSL<«*<Jl 0 0~3 
0 orcoSigHl^lC^^^tX^i:. Al/>#tt€rWr-5S*5 

05 ^s$nsc:t*i»^$n;t. 

[0 0 8 2] 02 3«, MS:jS«Efl^SNR<tXA«;/3'iJ 

ig[j«ft:SNRS i so/Nm (dS, ffljfc^M) . ^tfttt 
XA-^/iJ'U^i'jia! (nm/s) ^^f. ^SfCS^fT^ 
10 -^\t. RugcD±T(clStte.n;tJSttHSy^^fiStt« 

4 nm©Rue*}g^!KL, Ru^itCC 
P B aiiS * e n-5 7^- ^' Tfe -5, 

15 [0 0 8 3] 02 34". Mjift«t#:SNRS i s o/N 

*^-5-5j;3t::. Ru®xA<>^u >ifmmf)^mm-t^\z 

CJnr. ffljii^iSEfrSNRS i s o/Nm*i<gT-r-5. 
20 cntt. #fStC^tiRua*^ iiSV^XA^y^U >^jSS 
•V\,tiE'^\Zl^m^tlU^^Z.ii?:^-r. 02 3Ttt, mz 
RuCDXA-y^-U >y3IS/&^0. 3 5 nm/s J; 0 ji< 
ti^ii. m.iLmmWSNRS i s o/Nm*t. RuSS: 

25 njcio, ±is<Diia< &^^^^(Dm^m»m»=S:my&t 

-StCtt. Ru©X/t-v^"J 0. 3 5nm/ 

[0 0 8 4] £t±. *l8?gS:IIJS«aiCJ;0ia?|Lfc*«. 
*5ll«tt±ffi*«fiC«ll::ISje$n5t)©TttJ&:<. 

[0 0 8 51 ^mm\^. uy\zum'ri>^m^h^^t 

[0 0 8 6] (^tai) '>^c< tfc 
t. m^mmmm±izmi-fibnrcmitmi:^m^, 

fi.m~f\zm»ibtitc4m^m'tmiiii^^f£^. jsKstias 

[0 0 8 7] (^^lE 2 ) MIB^attBRtKmltBattB 

40 miBg^iX<4^. 

[0 0 8 8] (f*l23) Hf|IB^attS«. Co, N 
i. Fe. Ni^-&^. Fe?fi^^. Rt/tC o C r T 
a. CoCrPt, CoC r P t- M*-&trColg^^ 

45 B. Mo. Nb. Ta. W, C u XttCine.Ci-&^T* 

[00 8 9] (#134) Wia^attgtt, 2~1 0 n 

50 [0 0 9 0] (#fe 5 ) satei^atti^^g r u , 
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Rh. I r, Ru*-&^. RhJR^^, RUI r 

1) ~ (f^tB4) W^i-rnA^ 1 ^tS«0{B5ai2gl«f*, 
[0 0 9 1] mB6) H(II2#J63H4i^^S«. 0. 4 
~1. 0 nmCDteHrt-eS^^nfcKJPSrW-rs, (# 

tai) ~ (f^iBs) m^-rm^immmoymn.mmm 

[0 0 9 2] ({^IB 7 ) mFESattSJi, C o , BlXSC 
oCrTa, CoCrPt, C o C r P t - MSr-g-trC 

0. M = B. Mo, Nb, Ta. W, CuX«Ctie>CD 

[0 0 9 3] (#tB8) KS«CD_h*tC^t-t 

S©±;)^(clStte,nTli?.> «*fBl) ~ (#IB7) © 

[0 0 94] mm 9 ) MIBTifig t HtllB3£^@«ffl 

(f"FBl««. CoC r- M?i^e;^-&y;P-7'*^6^*?$n 
fch c p«jS«)-&^*^?>^tO. l~5nm©«eH-eS)£ 

$tlfcM»*WL. M=B, Mo. Nb. Ta. WX« 

[0 0 9 5] (#fB10) WIE«««>:WIBT«fiMt® 

rajctstte,nfcN i pg^Mtrii^. tdiaw i pmity^ 

[0 0 9 6] (Miail) WKTrtsett, NiAlR 

Wr-S^^A^^.^!:^. ((*iB8) ~ 0) 

[0 0 9 7] (f*Ei2) 'j>f3.<ii'hmi<D^iskmm 
~ (mil 1) wv^-rn*^ i^t3««jss^8E^<«fl!:. 

[0 0 9 8] (#IB13) a^UKthf&KD^^mm 

spfrT-*^ . (#IB 1 ) ~ (#S 1 2 ) ©Vi-rn*^ 1 « 
IB«c(0«ai^SBgliK{t:. 

(D^wkmmmiimm\±mi:o:>m\z^if intern 2 (o^m 
mmr^t^mz.. mm2<r>^Wimm^<D^m\im(Dm^ 



[0 0 9 9] (#fB 1 5 ) mm 1 ) ~ (#fB 1 4 ) 

(Di/i-rn*^ 1 wiB«cofia^fB^j«*$r'>^£< tt) i 

05 A^a^fBlt^S. 

[0 1 0 0] (f=tlBi 6) SSt. KSS«±;&tciS 

iim<o±:^\zm»^tm&mittmm<omM r j 6 j ^ 
mRWi7tf£^^v\z. mm\tmm7&<Dmm@mitiim 

^©a^Mr 5 tf-St, Mr5 = E (Mr,6,-M 

15 [0 10 1] (mBl7) R¥ffCDSK^ffi2f^ffl^% 

^^•e-^fcj6(c. BatBfiatta^iii^®i?fj*-r-&^att^ 
<om\ziaLn^nrzi^m^m'^m^3E\zmxtz. mmi 

6) IB«wa«tBgl!«^, 

[0 10 2] (#iBi 8) Wii&^m\^i^^mii. mm 

20 WCRu*i^)/^0*^j0. 4~1. 0 nmCD)KP**-r'5. 
(f*IBl 7) ie«WfiS»tB@j««^. 
[0 10 3] (f*fBl9) fJIB^fiSttig^^tt, R 
u, Rh, I r, Cu. C rSC/dtl^ro^^Sr-^try 

[0 10 4] mm2 0) saiaatt^iifigi^co&^ia 

ttStt, Co. Fe. Ni. CoCrTa. CoCrP 
$tmii^<E>ttO, M=B, Cu, Mo, Nb, Ta. WR 

30 D:cne.ro-&^T*.5. (^fai6) ~ (#iai9) © 

[0 10 5] mm 2 1) mmmfi.smm}^<Dcp'fsi< 
iit>i-z>(D^m\tm\ts av^(c^MLT*3 0^asttiS^ 

35 mm 2 0 ) ©vi-rti*^ 1 mmm<Dmn.mmm#^. 
[0106] mm 2 2 ) mmmi±mmmp^<Dmm± 

aitta»?SSJ^fb<i:I^J?©«J;0;^#l.^. (#IB16) 

~ m?i2 1) ©i/i-rti*uJSiamwffismiBgi!«#:. 
40 [0 10 7] (#iB2 3) mmm^mmmp^oi^m^ 
Mit. m^\z^fj.^>m.^^^r^. mmi 6) ~ <# 
IB 2 2 ) ©ti-rtiA^ 1 mmm<nmmEmmi^. 

[0 10 8] (#iE2 4) (f*IBl 6) ~ (#E2 

45 -^ffix-fc. m^m^mm. 

[0109] mm 2 5 ) m»^m%mizm%mmm 
mzm&-r^mm:^m-v$>-DX. mmm.mmm»<Dmfi. 

50 f6l^£:^0#^-5Xx-y7'*'&tJ. 13^:^^, 



- 11 - 



2003 12 01 16:35 




[0 110] (f*iB2 6) mm.il. Tmmtmitmm 
m@mittmm<Dm^ur 6 t-r^t. Mr6 = z cm 

[0 111] (#E2 7) x/ty3^tj>i/<Dm\zmWi 

SSSr*5l 0 0~3 0 0 3 (DT^T-yZf 

((tlH2 8) miBm2<DX5^-v-:^«. M32lg14S«3g 

®#^JStt»^0. 3 5nm/se^TC>X/1-y^U>y 
jtSTJg^t-*. (#12 2 6) X« WE 2 7) fB«<0 

[0 1121 
[^ffiOffiWilftiq] 

[0 1 ] immzis.^mmMimm(r>% 1 sim0<i<^ss& 

[03] S iSK±C}g*«$nfc)RJPl OnmW^-© 

C o P t »CD®(^mm#t4S:^-r0T-*^. 
[04] Mig^tO. 8 nm©RugT:«-g|:^?nfc2 0© 

c o p t s^ffii^am^Hftt^^-rsTfes. 

[05]ltgff*n. 4nmORu»T^i-BI$tlfc2-:)® 

C o P t «WMl^lim!{*tt<£:5^-r0T-*-5. 

[0 6] KP/O^O. 8 nm®Ru^-C:5J-!^$n;t20© 
C o C r P t g«®rt^^!t#tt^S^-r0T-*-5. 

[0 7] *|giafc;fe««i«ffi1S^eo-Slififi»J©SSI5?& 
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